This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 


BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 


(12) 


/ 

UK Patent Application <„,GB ,,,,2297 752 „3,A 


(43) Date of A Publication 14.08.1996 


(21) Application No 9602396.5 

(22) Date of Filing 06.02.1996 


(30) Priority Data 

(31) 07020467 


(32) 08.02.1995 (33) JP 


(71) Applicant! s) 

Nissan Motor Company Limited 

(Incorporated in Japan) 

2 Takara-cho, Kanagawa-ku, Yokohama-shi, 
Kanagawe-ken 211, Japan 

(72) Inventor(s) 

Kinya Kumazawa 
HiroshiTabata 

(74) Agent 8nd/or Address for Service 
Marks & Clerk 

57-60 Lincoln's Inn Raids, LONDON, WC2A 3LS, 
United Kingdom 


(51) INT CI 6 

D01F 1/02 , B32B 27/20 . C08K 3/00 , C08L 27/16 . 
C09D 5/00 , D01F 1/04 , D02G 3/02 3/04 3/34 , // ( 
C08L 27/16 81:04) 

(52) UK CL (Edition O ) 

C3K KDA K124 K125 K127 K129 K201 

B5B BDF B35Y B350 B351 B352 B360 B363 B365 B367 

B369 B37Y 

C3MMAM111 M171 
C3VVEE 

C3WW100W215W218W225W226 W301 W308 

W314 W316 W320 W324 W330 

U1S S1571 S1591 S1597 S3037 S3038 S3073 

(56) Documents Cited 

GB 0536740 A US 3816117 A 

JAPIO Abstract No: 00281497 & JP 53083497A 

(58) Field of Search 

UK CL (Edition O ) B5B BDB BDF BDG , B5N , CI J JCF, 

C1M MAC MAK , C3K KDA KXX . C3M MA 

INT CL 6 B32B 17/10 18/0027/18 27/20 . C03C 1/00 

1/04 , C08K 3/00 , C09D 5/00 , D01F 1/00 1/02 1/04 , 

D02G 3/00 3/02 3/04 3/34 

ONUNE:CLAJMS, JAPIO, WPI 


(54) Materials exhibiting colour 

(57) The colour material (e.g. a filament or yarn) 
comprises minute granules 2 dispersed in a transparent 
substance 1. The materials and refractive indices of the 
transparent substance and of the granules are selected in 
such a manner as to exhibit a visible color produced by 
refl ction and scattering of incident light. Alternatively, the 
structure comprises minute granules dispersed in at least 
on of first and second layers laminated alternately. 

The transparent substance may be a synthetic resin, 
as may be the granules. Alternatively the granules are of 
calcium carbonate, zinc sulphate, zinc white, lithopone, 
cadmium sulphate, chrome oxide or titanium dioxide. 
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CLAIMS: - 

1. A structure exhibiting a color produced by 
reflection and scattering of incident light, the color having 
a wavelength within the visible range, the color exhibition 
structure comprising: 

a transparent substance having a first refractive index; 

and 

minute granules dispersed in the transparent substance, 
the granules having a second refractive index greater than 
the first refractive index. 

2. A color exhibition structure as claimed in claim 1, 
wherein the transparent substance comprises a high molecular 
resin. 

3. A color exhibition structure as claimed in claim 1, 
wherein the transparent substance comprises polyester, 
polyacrylonitrile, polystyrene, nylon, polypropylene, 
polyvinyl alcohol, polycarbonate, polymethyl methacrylate, 
polyether ether ketone, polyparaphenylene terephthalide, or 
polyphenylene sulfide, or a copolymer or mixture of at least 

two of these. 

4. A color exhibition structure as claimed in any 
preceding claim, wherein the granules have a diameter 
corresponding to the wavelength of the color produced. 

5. A color exhibition structure as claimed in any 
preceding claim, wherein the granules substances have a 
diameter of 1.25 pirn or less. 

6. A color exhibition structure as claimed in any of 
claims 1 to 5, wherein the granules are made of at least one 
material selected from calcium carbonate, zinc sulfate, zinc 
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white, lithophone, cadmium eulfat , chrome oxide, rut He type 
titanium dioxide, and anataBe type titanium dioxide. 

7. A color exhibition structure as claimed in any of 
claims 1 to 5, wherein the granules are made of titanium 
dioxide. 

8. A color exhibition structure as claimed in any 
preceding claim, wherein the difference between the first and 
second refractive indexes is at least 0.4. 

9. A structure for exhibiting a color produced by 
reflection, interference, and scattering of incident light, 
the color having a wavelength within the visible range, the 
color exhibition structure comprising: 

a plurality of first layers of a material having a first 
refractive index; 

a plurality of second layers of a material having a 
second refractive index different from the first refractive 
index; 

the first and second layers being laminated alternately; 

and 

minute granules dispersed in at least one of the first 
and second layers, the granules having a third refractive 
index different from the first and second refractive indexes. 

10. A color exhibition structure as claimed in claim 9, 
wherein both of the first and second layers are made of a 
transparent high molecular resin. 

11. A color exhibition structure as claimed in claim 9, 
wherein the first layers are made of a material selected from 
polyester, polyacrylonitrile, polystyrene, nylon, 
polypropylene, polyvinyl alcohol, polycarbonate, polymethyl 
methacrylate , polyether ether ketone, polyparaphenylene 
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terephthalide, polyphenylene sulfide, and copolymers and 
mixtures of at least two of these, and the second layers are 
made of a material selected from polyester, 
polyacrylonitrile, polystyrene, nylon, polypropylene, 
polyvinyl alcohol, polycarbonate, polymethyl methacrylate, 
polyether ether ketone, polyparaphenylene terephthalide, 
polyphenylene sulfide, and copolymers and mixtures of at 

least two of these. 

12. A color exhibition structure as claimed in claim 9, 
wherein the first layers are in the form of air layers and 
the second layers are made of a transparent high molecular 
resin . 

13. A color exhibition structure as claimed in claim 
12, wherein the second layers are made of a material selected 
from polyester, polyacrylonitrile, polystyrene, nylon, 
polypropylene, polyvinyl alcohol, polycarbonate, polymethyl 
methacrylate, polyether ether ketone, polyparaphenylene 
terephthalide, polyphenylene sulfide, and copolymers and 
mixtures of these. 

14. A color exhibition structure as claimed in any of 
claims 9 to 13, wherein the granules have a diameter 
corresponding to the wavelength of the color produced. 

15. A color exhibition structure as claimed in any of 
claims 9 to 14, wherein the granules substances have a 
diameter of about 1.25 urn or less. 

16. A color exhibition structure as claimed in any of 
claims 9 to 15, wherein the granules are made of at least one 
material selected from calcium carbonate, zinc sulfide, zinc 
white, lithophone, cadmium sulfate, chrome oxide, rut He type 
titanium dioxide, and anatase type titanium dioxide. 
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17. A color exhibition structure as claimed in any of 
claims 9 to 15, wherein the granules are made of titanium 
dioxide. 

18. A color exhibition structure substantially as 
described with reference to any of the embodiments 
illustrated in the accompanying drawings. 

19. A color exhibition structure substantially as 
described in any of Examples 1 to 5 herein. 



Application No: GB 9602396.5 
Claims searched: 1 to 19 


Patent 
Office 

2£ 


Examiner: 


Date of search: 


Miss Maureen M. 

Kelman 

25 April 1996 


Patents Act 1977 

Search Report under Section 17 

Databases searched: ^ 

UK Patent Office collections, including GB, EP, WO & US patent specifications, in: 

UK CI (Ed.O): B5B BDB BDF BDG, B5N, C1J JCF, C1M MAC MAK, C3K KDA 
KXX, C3MMA 

Int CI (Ed.6): B32B 17/10, 18/00, 27/18, 27/20; C03C 1/00, 1/04; C08K 3/00; C09D 
5/00; D01F 1/00, 1/02, 1/04; D02G 3/00, 3/02, 3/04, 3/34 

Other: ONLINE: CLAIMS, JAPIO, WPI 


Documents considered to be relevant: 


Category 

Identity of document and relevant passage 

Relevant 
to claims 

X 

GB 0536740 A 

THE TITANIUM ALLOY MANUFACTURING 
COMPANY see the whole document 

1 to 8 

X 

US 3816117 A 

EASTMAN KODAK see column 5, line 38, to 
column 8, line 62, column 9, line 65, to column 
10, line 9, and the Examples 

1 to 8 

X 

JAPIO Abstract No: 00281497 & JP 53083497A (SEIKO EPSON) 
22.07.1978 see abstract 

1 at least 


X Document indicating lack of novelty or inventive ttep A Document indicating technological background and/or stale of the art. 

Y Document indicating lack of inventive atep if combined P Document published on or after the declared priority date but before 

with one or more other document* of tame category. the filing date of this invention. 

E Patent document publiahed on or after, but with priority date earlier 

& Member of the aame patent family than, the filing date of this application. 


